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(54) Method and apparatus for producing wearing article 



(57) . A method for producing a wearing article of the 
present invention includes the steps of: supplying an 
elastic member; stretching the elastic member; placing 
the stretched elastic member so that the elastic member 
spreads across a plurality of first webs W1 divided in a 
transport direction; making a part of a second web loose 



FIG. 2 



in the transport direction while transporting the second 
web, thereby forming a loose portion; placing the first 
webs W1 , on which the elastic member is disposed, on 
non-loose portions before and after the loose portion of 
the second web; and cutting the elastic member be- 
tween adjacent first webs W1 of the plurality of first 
webs. ; 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a method and 
apparatus tor producing a disposable wearing article 
such as paper diapers and pants. 

2. Description of the Related Art 

[0002] In the above-mentioned type of wearing arti- 
cles, in order to form, for example, a waist gathering, an 
elastic member is placed on a sheet surface. However, 
such an elastic member allows an absorber to shrink, 
so that the absorber becomes stiff, degrading a feeling 
of wearing. 

[0003] As a prior art of cutting an elastic member, Jap- 
anese Laid-Open Patent Publication No. 
2001 — 224627 discloses a method for interposing a film 
sheet for gathering between a peripheral surface of an 
adsorbent roller and a cutter blade of a cutter roller, and 
cutting the film sheet. 

[0004] Furthermore, International publication No. WO 
00/04855 discloses a method for forming a web loop. 

SUMMARY OF THE INVENTION 

[0005] In order to achieve the above-mentioned ob- 
ject, a method for producing a wearing article of the 
present invention includes the steps of: supplying an 
elastic member; stretching the elastic member; placing 
the stretched elastic member so that the elastic member 
spreads across a plurality of first webs divided in a trans- 
port direction; making a part of a second web loose in 
the transport direction while transporting the second 
web, thereby forming a loose portion; placing the first 
webs, on which the elastic member is disposed, on non- 
loose portions before and after the loose portion of the 
second web; and cutting the elastic member between 
adjacent first webs of the plurality of first webs. 
[0006] According to the present invention, the loose 
portion formed in the second web may be folded into 
two to form a folded portion. Furthermore, after the first 
webs are placed, and before and/or after the elastic 
member is cut. the loose portion of the second web is 
stretched so as to position the first webs away from each 
other. 

[0007] According to the present invention, a method 
for folding the second web may include the steps of: us- 
ing a rotation apparatus provided with a plurality of pads 
which are rotated to cominucusly transport the second 
web, thereby supplying the second web to surfaces of 
the pads with a predetermined interval; allowing the 
pads to hold the second web on the surfaces of the pads; 
changing the interval between the adjacent pads sup- 
plied with the second web; folding a part of the second 



web by decreasing the interval between the adjacent 
pads tQ make the second web between the adjacent 
pads loose; and releasing the second web from the 
pads. 

5 [0008] A production apparatus for realizing the pro- 
duction method according to the present invention may 
includes: a roller for supplying a plurality of first webs 
divided in a transport direction at a predetermined posi- 
tion in a state where an elastic member is placed so as 
10 to spread across the first webs; a rotation apparatus in- 
cluding a plurality of pads which are rotated to continu- 
ously transport a second web and approach the roller at 
the predetermined position; and a cutter for cutting the 
elastic member. In this apparatus, the respective pads 
15 of the rotation apparatus have varying i circumferential 
velocities, the respective pads of the rotation apparatus 
receive the second web at a receiving position upstream 
from the predetermined position, and after receiving, an 
interval between the adjacent pads is decreased while 
20 the pads are rotated to the predetermined position, 
whereby a loose portion is formed in the second web, 
the first webs are placed to be stacked on a surface of 
the second web on a basis of the pads at the predeter- 
mined position, an interval between the adjacent pads 
25 is increased while the respective pads of the rotation ap- 
paratus are rotated from the predetermined position to 
a releasing position downstream from the predeter- 
mined position, and the cutter cuts the elastic member 
in the loose portion while the pads are rotated from the 
30 predetermined position to the releasing position. 

[0009] Another method for folding a web may include 
the steps of: using a rotation apparatus provided with a 
plurality of pads which are rotated around a predeter- 
mined center axis to continuously transport the web, 
35 thereby supplying the web to the surfaces of the pads 
of the rotation apparatus; rotating the adjacent pads 
supplied with the web at different velocities to change 
an interval between the pads, thereby making the web 
between the pads loose; folding the loose web between 
40 the adjacent pads; and releasing the web from the pads. 
[001 0] As the rotation apparatus, tor example, a rota- 
tion apparatus described in U.S. Patent Application No. 
09/889,275 may be used. A rotation apparatus dis- 
closed in U.S. Patent Application Publication No. 
45 US2002/01 03468 may also be used. The disclosures of 
these are incorporated herein by reference. 
[0011] According to the present invention, an absorb- 
er may be placed between a plurality of firsi webs with 
the elastic member cut therebetween, in this case, a 
50 shrinking force does not act on an absorber, so that the 
absorber does riot become stiff. 
[001 2] As tho elastic member in the present invention , 
a material containing thread rubber, flat rubber, mesh- 
shaped rubber, a film, or a thermoplastic eiastic member 
55 may be adopted. As a material contain^ a thermoplas- 
tic elastic member, hot-meit resin is considered. Further- 
more, a plurality of holes or slits may be formed in a film. 
[001 3] According to the present invention, the elastic 
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member may be cut with a light cutter. The light cutter 
may cut the elastic member by irradiating the elastic 
member between the plurality of first webs with infrared 
rays and UV-rays. Furthermore, the elastic member may 
be cut with an ultrasonic wave. 5 
[0014] The wearing article may include products or 
semi-finished products of a wearing article such as dis- 
posable diapers, disposable pants, bandages or the 
like. The wearing article may further include a single 
body and a stack of sheets such as fabric, non-woven 10 
fabric, a liquid-transparent sheet, or a non-liquid-trans- 
parent sheet 

[0015J Another production method of the present in- 
vention may include the steps of: continuously receiving 
a stacked web on each pad of a decelerating drum in a *5 
state where the web is stretched in a flow direction; after 
receiving the web, decreasing a circumferential velocity 
of the respective pads that have received the web so as 
to make an interval between the respective pads narrow, 
thereby forming a shrunk portion where the web shrinks 20 
between the pads, and holding an edge of the web on 
the respective 'pads to keep a state where the held edge 
is stretched; receiving the web onto a main drum from 
the decelerating drum in a mixed state where the 
stretched edge and the shrunk portion are present al- 25 
ternately, and transporting the web while keeping the 
mixed state; and pressing and heating a part or an entire 
of the edge by a pressing and heating member on the 
main drum. 

[001 6] The heat capacity of the stretched edge of the 30 
web is small. Therefore, a transport velocity of the web 
is increased by heating the edge, whereby a transport 
amount per unit time can be increased. In other words, 
a heating time for heating the edge can be prolonged in 
accordance with a ratio at which the edge of the web is 35 
stretched. Therefore, even when the transport velocity 
of the web is large, heat-sealing can be conducted ex- 
actly. 

[0017] These and other advantages of the present in- 
vention will become apparent to those skilled in the art *o 
upon reading and understanding the following detailed 
description with reference to the accompanying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

• ' 45 

[0018] 

FIG. 1 is a side layout view of an apparatus for pro- 
ducing a wearing article of Embodiment 1 according 
to the present invention. 50 
FIG. 2 is a side layout view illustrating the steps of 
cutting an elastic member in the apparatus shown 
in FIG. 1. 

FIG. 3A is a perspective view of a stack in a state 
before the elastic member is cut, and FIG. 3B is a 55 
perspective view of a stack in a state afterthe elastic 
member is cut. 

FIG. 4A is a front view showing the stack in which 



the elastic member interposed between webs is cut, 
and FIG. 4B is a front view showing a wearing arti- 
cle. 

FIGS. 5A and 5B are partial side views showing a 
circumferential velocity of pads. 
FIG. 6 is a side layout view showing an apparatus 
for producing a wearing article of Embodiment 2 ac- 
cording to the present invention. 
FIG. 7 is a front view showing webs in a state where 
the elastic member is placed. 
FIG. 8 is a front view showing webs in a state where 
an absorber is attached. 

FIG. 9A shows webs whose both edges are bent, 
and FIG. 9B shows webs folded into two. 
FIGS. 1 0A to 1 0F are front views illustrating a meth- 
od for placing a second elastic member. 
FIGS. 11 A to 11C show an example of cutting the 
elastic member with a cutting machine, and FIG. 
11 D shows another cutting machine. FIG. 11E 
shows another rotatable small roller. 
FIG. 12 shows diapers obtained by cutting the elas- 
tic member so that a trim is not generated, and shift- 
ing the phase of one web thus cut by substantially 
% from the other web. : 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] Hereinafter, the present invention will be de-/ 
scribed by way of illustrative embodiments with refer-' 
ence to the drawings. 

Embodiment 1 

[0020] FIGS. 1 to 5A-B show Embodiment 1 . 
[0021] An apparatus for producing a wearing article^ 
shown in Fid. 1 is capable of providing a web with loose- 
ness and intermittently placing an elastic member on at 
least a part of the web! For example, the apparatus for 
producing a wearing article includes a rotation appara- 
tus 1 capable of providing a second web W2 with loose- 
ness and a second roller 12 capable of placing an elastic 
member F on portions of the second web W2 other than 
those which are loose. When the elastic member F ex- 
tending across a loose portion of the second web W2 is 
cut with at least one of a laser, an industrial light, a blade, 
and scissors, the apparatus can intermittently place the 
elastic member F on the second web W2. This intermit- 
tent placement is mainly caused by the looseness of the 
second web W2. Hereinafter, the configuration and op- 
eration of the rotation apparatus 1 , the second roller 12, 
and the like will be described. 

[0022] In FIG. 1 , a supply apparatus 3 of the elastic 
member F supplies the elastic member F to the surface 
of a first roller 11 . The elastic member F on the first roller 
11 is fed to the second roller 12. A circumferential ve- 
locity V2 of the second roller 12 is set to be larger than 
a circumferential velocity V1 of the first roller 1 1 . There- 
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fore, the elastic member F is stretched between the first 
roller 11 and the second roller 12. 
[0023] Thesecond roller 12 is supplied with a first web 
W1. The second roller 12 transports the first web W1 
while sucking the first web W1 by vacuum suction or the 5 
like. On the surface of the second roller 12, for example, 
a number of suction holes 12a for sucking the first web 
W1 may be provided. After the first web W1 is sucked 
to be held on the surface of the second roller 1 2 by vac- 
uum suction or the like, the first web W1 is divided into 10 
a predetermined size with a web cutter 2. In this division, 
the first web W1 may be cut or half-cut to a predeter- 
mined length in a transport direction. In the case where 
the first web W1 is half-cut, the first web W1 may be cut 
to a predetermined length together with the elastic mem- ?5 
ber F in a subsequent step or cut in a predetermined 
length when an interval of pads is increased. After this 
division, the elastic member F is placed so as to spread 
across the surface of the respective first webs W1. In 
the case where the elastic member F is made of thread 20 
rubber or flat rubber, an adhesive is applied to at least 
one of the elastic member F, the first web W1 , and the 
second web, 

[0024] It may also be possible that after the elastic 
member F is placed on the first web W1 , the elastic 25 
member F is cut together with the first web W1 . Further- 
more, in the case where the elastic member F is made 
of hot-melt resin, molten resin discharged from the sup- 
ply apparatus 3 is cooled by the first roller 1 1 . The mol- 
ten resin may be cooled with cool water. Furthermore, 30 
the first roller 11 may be a porous roller. In the case 
where the first roller 11 is a porous roller, the first roller 
11 may be configured so that air is discharged from the 
inside of the first roller 1 1 through holes. Due to the air, 
the hot-melt resin becomes unlikely to adhere to the roll- 35 
er. When the air is discharged from the porous body, the 
volume of the air is increased to cool the roller. Thus, 
the hot-melt resin can be cooled. The porous roller may 
be formed by sintering stainless ball or the like. 
[0025] Furthermore, it may also be possible that the 40 
first roller 11 is provided with grooves or the iike, where- 
by resin is molded. For example, mesh-shaped (for ex- 
ample, lattice-shaped) grooves are formed on the first 
roller 1 1 , and hot-melt resin is applied to the grooves of 
the first roller 11 with a coater or the like, whereby a 45 
mesh-shaped elastic member is formed. 
[0026] When hot-melt resin having a softening point 
lower than that of Lycra ® is used as the elastic member, 
the subsequent cutting step becomes easier, compared 
with the case of using Lycra ®. so 
[0027] The hot-melt resin may be a kneaded compo- 
sition and may comprise a thermoplastic resin, tackifier, 
viscosity adjuster, antioxidant, heat stabilizer, ultraviolet 
radiation absorbent, bulking agent, elasticizer, and the 
like. The thermoplastic resin may include elastomers 55 
such as olefins {EVA (ethylene : vinyl acetate copoly- 
mer), APAO (amorphous-poly-a-olefin)}, rubbers {SIS 
(styrene-isoprene -styrene copolymer), SBS (styrene- 



butadiene-styrene copolymer), SEBS (styrene-ethyl- 
ene-butadiene-styrene copolymer), SEPS (styrene-eth- 
ylene-propylene-styrene copolymer)}, poiyamides and 
polyesters. The thermoplastic resin may be a single 
elastomer or a blend of more than one elastomer. 
[0028] The rotation apparatus 1 for folding is placed 
in the vicinity of the second roller 1 2. The rotation appa- 
ratus 1 has a plurality of pads 9 capable of sucking the 
second web W2 and transporting it. On the surface of a 
pad 9,, suction holes 10 for sucking the second web W2 
are provided. The rotation apparatus 1 continuously 
transports the second web W2, and is in contact with 
the surface of the second roller 1 2 via the first web W1 , 
the elastic member F, and the second web W2 at a con- 
tact point O (predetermined position) . Thereafter, the 
following may also be possible: an additional roller 50 
and the pad 9, sandwich the first web Wl, the elastic 
member F, and the second web W2 placed on the pad 
9,, whereby the contact therebetween is enhanced. 
[0029] The elastic member F is cut after being inter- 
posed between the first web W1 and the second web 
W2. The elastic member F is fixed between the webs 
W1 and W2, so that the elastic member F shrinks less, 
compared with the case where the elastic member F is 
placed on one web. 

[0030] The rotation apparatus 1 receives the second 
web W2 at a circumferential velocity V11 at a receiving 
position RP At a point "A" where the pad 9, receives the 
second web W2, the circumferential velocity of the pad 
is V1 1 . FIG. 5A is a side view showing the enlarged vi- 
cinity of the point "A" of FIG. 1. During a period from a 
time when at least a part of the pad 9, +1 shown in FIG. 
5A receives the second web W2 to a time when at least 
a part of the pad 9 { adjacent to the pad 9, +1 receives the 
second web W2, the pad 9, +1 moves at a substantially 
constant circumferential velocity V11. The reason for 
this is to prevent the second web W2 from being dam- 
aged. 

[0031] Each pad 9, of the rotation apparatus 1 is ro- 
tated at the receiving position RP at the circumferential 
velocity V1 1 , and decelerates to a circumferential veloc- 
ity V21 before reaching the contact point O (where the 
distance between the pad 9, and the pad 9, +1 becomes 
minimum). Therefore, the interval between the pad 9j 
and the pad 9 (+1 becomes narrow before the pad 9, 
moves from the receiving position RP to the contact 
point O. This causes the second web W2 to become 
loose between the pad 9, and the pad 9 i+1 , whereby a 
loose portion We it formed. 

[0032] The pad 9, comes into contact with the second 
roller 12 via the second web W2 and the like at the cir- 
cumferential velocity V21 (V11 > V21) at the contact 
point O shown in FiG. 1 . The first web W1 is transferred 
from the second roller 12 at the circumferential velocity 
V2. The circurr-forsirtia! velocity V21 of ihe pad 9 f is set 
at a substantially constant velocity equal to or close to 
the circumferential velocity V2 of the second roller 12. 
That is, whiie ai least the pad 9, is in contact with the 
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second roller 12 via the second web and the like or at 
least the pad 9, places the first web W1 on the second 
web W2, the pad 9, moves at the substantially constant 
circumferential velocity V21 substantially equal to V2. In 
other words, during a period from a time when the sec- 5 
ond web W2 on the pad 9, starts receiving the first web 
W1 to a time when the second web W2 finishes receiv- 
ing it, the pad 9, moves the constant circumferential ve- 
locity V21 (=V2). The difference in velocity prevents the 
first web W1 and the second web W2 from being shifted 10 
from each other, and exactly places the first web W1 at 
a predetermined position of the second web W2. 
[0033] The circumferential velocity of the pad 9, +1 be- 
comes V31 at a point B where the pad 9 !+1 releases the 
second web W2. FIG. 5B is a side view showing the en- 15 
larged vicinity of the point B. The pad 9, moves at a sub- 
stantially constant circumferential velocity V31 at least 
during a period from a time slightly before the pad 9| +1 
adjacent to the pad 9, releases the second web W2 to 
a time when the pad 9, releases the second web W2 20 
(FIG. 5B). The reason for this is to minimize the fluctu- 
ation in velocity of the released second web W2. For 
example, in the case where the circumferential velocity 
of an embossing roller 5 is V3, the circumferential ve- 
locity V31 becomes substantially equal to V3. 25 
[0034] When or after the circumferential velocity of the 
pad 9, becomes maximum in the vicinity of the point A 
in FIG. 5A, the pad 9, receives the second web W2. If 
the pad 9, receives the second.web W2 before the cir- 
cumferential velocity of the pad 9, becomes maximum, 30 
the interval between adjacent pads is increased, which 
may damage the second web W2. As the operation of 
the pad 9,, the pad 9, may move at a maximum circum- 
ferential velocity, for example, during a period from the 
point B to the point A. In this case, a region from the 35 
point B to the point A can be dealt with as one region. 
That is, in the present embodiment, the circumferential 
velocity of the pad may become substantially constant 
at least at two points. 

[0035] It is preferable that the apparatus is provided 40 
with a directing part (not shown) so that the loose portion 
Wa in FIG. 1 becomes loose exactly toward the centre 
of the rotation apparatus. As the directing part, for ex- 
ample, a directing part as described in EP-A-1 234 787 
may be used. 45 
[0036] The directing part may be, for example, a 
mechanism for jetting air or a mechanism for pushing 
the loose portion Wa of the web toward the center of the 
rotation apparatus 1. Alternatively, the directing part 
may be a mechanism for sucking the web W toward the so 
center of the rotation apparatus 1 by vacuum.suction. In 
the case where the directing part is a mechanism for 
jetting air, one or a plurality of directing parts may be 
provided. Furthermore, in the case where the directing 
part is a mechanism for pushing the loose portion Wa, 55 
one or a plurality of directing parts may be provided. By 
providing a plurality of directing parts, the loose portion 
Wa can be bent exactly toward the center of the rotation 



apparatus 1. In the present embodiment, the loose por- 
tion Wa may have a shape dented toward the center of 
the rotation apparatus 1 due to the weight of the second 
web W2. 

[0037] Next, a folding operation will be described. 
When the second web W2 is sucked to be held on the 
surface of the pad 9j at the receiving position RP, the 
second web W2 is transported along the pad 9 1 of the 
rotation apparatus 1 . When the pad 9 1 is rotated from 
the receiving position RP to the contact point O, the in- 
terval between the pads 9, is decreased. Because of 
this, the loose portion Wa is formed in the second web 
W2. Furthermore, the loose portion Wa is folded into two 
to form a folded portion Wb. 

[0038] The rotation apparatus for conducting the 
above-mentioned "folding" is not limited to the rotation 
apparatus 1 . For example, an apparatus described in 
Japanese Patent Application No. 2001-545183 A may 
be used. The present invention is intended to place an 
elastic member intermittently on a web. Therefore, the 
second web W2 is not necessarily folded completely. 
Furthermore, depending upon the shape of the pad 9,, 
the second web W2 may have a loop shape. 
[0039] The folded second web W2 is attached to be 
stacked on the first web W1 at non-folded portions Wc» 
before and after the folded portion Wb. That is, the elas- f " 
tic member F is not cut until the elastic member F isf 
placed and fixed between the first web W1 and the sec- 
ond web W2. Therefore, the stretched elastic member^ 
F hardly shrinks on the second web W2. When the seer. , 
ond web W2 is stacked on the f irst web W1 , the first web 
W1 is not placed on the folded portion Wb folded be-. 
tween the pads 9, and 9, +1 adjacent to each other in the!^ 
vicinity of the contact point O. When the interval be^. : 
tween the pads 9, and 9, +1 is increased as shown in FIG. 
2, only the elastic member F is exposed as shown in;.* 
FIG.3A. 

[0040] As shown in FIG. 1 , during p from a time when:; 
the first web W1 is attached to the second web W2 to a 
time when the first web W1 is received, suction of air 
through the suction holes 12a of the second roller 12 
may be stopped or air may be discharged through the 
suction holes 12a. The purpose of this is to attach the 
first web W1 to the second web W2 smoothly. 
[0041] The exposed elastic member F in FIG. 3A is 
cut with a cutter. In.the case where the elastic member 
F can be cut with a light cutter, a light cutter 4 shown in 
FIG. 2 is used. The light cutter 4 has a rotatable cover, 
and a slit 42 is formed at a part of the cover. The cover 
41 with the slit 42 is rotated, whereby infrared rays are 
radiated intermittently from a light source 40 to the elas- 
tic member F to cut it at a predetermined pitch. When 
the elastic member F is cut with the light cutter 4, there 
is no possibility that the webs W1 and W2 are damaged 
by heat from the light cutter 4, since the elastic member 
F is away from the loose portion Wa. The elastic member 
F may be cut with a pressure, heat, UV-rays, a laser or 
at least two of them. Furthermore, the elastic member 
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F may be cut with an ultrasonic wave. 
[0042] Hereinafter, an example of cutting the elastic 
member F with a cutter will be described. FIG. 11 A is a 
view showing a cutting machine 43 that is an example 
of a cutter. The cutting machine 43 has a rotatabte roller 
44 and at least one of blade 45 placed at the roller 44. 
The distance between the rotation center of the roller 44 
and the center of the rotation apparatus 1 is hardly 
changed. The blade 45 can cut the elastic member F 
positioned on the loose portion Wa between the pads 9, 
and the pad 9, +1 , when the roller 44 is rotated. The ro- 
tation of the roller 44 is changed in accordance with the 
rotation of at least one of the pad 9, and the pad 9 )+1 . 
The blade (s) 45 may have a linear shape (FIG. 1 1 B) or 
may be in a jagged shape (FIG. 11C). Furthermore, the 
blade 45 may be reciprocated in the direction of the ro- 
tation axis. 

[0043] FIG. 11 D shows another cutting machine 46. 
The cutting machine 46 includes a rotatable large roller 
47, a rotatable small roller 48 attached to the large roller 
47, and a blade 49 placed at the small roller 48. The 
blade 49 of the cutting machine 46 can cut the elastic 
member F positioned on the loose portion Wa between 
the pad 9, and the pad 9, +1 , when the large roller 47 and 
the small roller 48 are rotated. The rotations of the large 
roller 47 and the small roller 48 are changed in accord- 
ance with the rotation of at least one of the pad 9, and 
the pad 9, +1 . As shown in FIG. 11D, when the blade 49 
reaches the bottom dead point, the tip end of the blade 
49 is preferably directed to the center of the rotation ap- 
paratus 1 . Furthermore, in the same way as in the blade 
45, the blade 49 may have a shape as shown in FIG. 
11B or 11C, and may be reciprocated in the direction of 
the rotation axis of the large roller 47 or the small roller 
48. 

[0044] The small roller 48 of the cutting machine 46 
may have a plurality of blades 49 as shown in FIG. 11E. 
The blades 49 may be reciprocated in the direction of 
the rotation axis to cut the elastic member. 
[0045] T he rotation apparatus 1 may be provided with 
scissors instead of the cutting machine. After the second 
web W2 is stacked on the first web W1 , and the interval 
between the pad 9, and the pad 9 I+1 is slightly increased, 
the scissors may enter between the pad 9, and the pad 
9, +1 to cut the elastic member stretched between the 
pad 9, and the pad 9, +1 . The scissors may enter between 
the pad 9, and the pad 9, +1 in accordance with the rota- 
tion of at least one of the pad 9, and the pad 9, +1 . In 
order for the scissors to perform such an operation, at 
least one of a cam mechanism and a link mechanism 
may be used. 

[0046] I n FIG . 1 , the circumferential velocity of the pad 
9 3 becomes a velocity V31 (V31 > V21) at a releasing 
position SP where the pad 9 3 releases the second web 
W2. Therefore, the interval between the pads 9 3 and 9 4 
is increased from the contact point O to the releasing 
position SP. Therefore, the tension stress and elonga- 
tion of the elastic member F are increased from the con- 



tact point O to the releasing position SP. When the elas- 
tic member F is cut with the light cutter 4 in this state, 
cutting becomes easy. At the releasing position SP, a 
stack N1 in FIG. 3B, in which the webs W1 and W2 and 

5 the elastic member F are stacked, is in me state before 
the folded portion Wb is folded. 
[0047] Herein, during a from the releasing position SP 
to the receiving position RP, suction through the suction 
holes 10 may be stopped, and air may be discharged 

10 through the suction holes 10. The purpose of this is to 
smoothly transfer the stack N1 in a downstream direc- 
tion. 

[0048] As shown in FIG. 1 , an embossing roller 5 may 
be provided downstream from the releasing position SP. 
15 The stack N1 in FIG. 3B is sent to the embossing roller 
5. A plurality of convex portions 51 are arranged on the 
embossing roller 5, and at least the elastic member F of 
the stack N1 is cut with the convex portions 51 . Because 
of this, as shown in FIG. 4A, the stack N1 is obtained in 
which the shrinking force of a part of the elastic member 
F interposed between the first and second webs W1 and 
W2 is suppressed. An adhesive is not basically applied 
to a portion CP where the shrinking force of the elastic 
member F is suppressed by the embossing roller 5. The 
reason for this is to protect the shrinking of the elastic 
member F. However, in order to control the shrinking of 
the elastic member F, some adhesive weaker than usual 
may be applied. 

[0049] A portion represented by a solid line in FIG. 4B 
shows an example of a disposable diaper produced by 
the production method of the present invention. In the 
stack N1 . at least a part of an absorber C is fixed at the 
portion Wb of the stack N1 where the elastic member F 
is not placed. The other end of the absorber C is con- 
nected to another stack N2 represented by a broken 
line. The absorber C is folded into two, and the portion 
CP of the stack N1 comes into contact with a corre- 
sponding portion of another stack N2, whereby contin- 
uous disposable diapers can be produced. Another 
stack N2 may have the same configuration as that of the 
stack N1 . Furthermore, in the case where the absorber 
C is folded into two, and the portion CP of the stack N1 
comes into contact with the corresponding portion of an - 
other stack N2. whereby the stacks N1 and N2 are 
stretched in a flow direction, even if the elastic member 
F is placed at the portion CP, the above connection can 
be conducted. 

[0050] Furthermore, the following may also be possi- 
ble: when the elastic member F is cut so that a trim is 
not generated as shown in FIG. 12, and the phase of 
one web thus cut is shifted by substantially from the 
other web, whereby the web W2 shown in FIG. 4B is 
formed. As a method for shifting a phase, one web may 
be allowed to pass through a dummy roller to cause a 
delay from the other web. 
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Embodiment 2 

[0051] Next, Embodiment 2 will be described. A pro- 
duction apparatus shown in FIG. 6 is capable of placing 
at least three kinds of elastic members F1 to F3 for a 5 
leg gathering on a wearing article, as shown in FIG. 9A. 

(1) Arrangement state of elastic members: 

First, as shown in FIG. 7, the configuration and 
operation of the present apparatus for obtaining an 10 
arrangement state of elastic members, in which first 
and second elastic members F1 and F2 are placed 
on webs W1 and W2, will be briefly described. 

The present apparatus includes a first roller 11 
for placing a first elastic member 1 for a waist gath- 1* 
ering and a guide unit 23 for placing a second elastic 
member 2 for a leg gathering. The guide unit 23 is 
capable of arranging the second elastic member F2 
for a leg gathering in a curved shape or a linear 
shape by being reciprocated in the axis direction of 20 
a second roller 12 with, for example, a cam or a ser- 
vo motor. U.S. Patent Application No. 10/095,959 
discloses an example of the guide unit 23. The sec- 
ond elastic member F2 may be cut mechanically 
with scissors, a blade, or the like provided at the 25 
roller. FIGS 11 A to 11 D show examples of a cutter. 
The first elastic member F1 may not be a thermo- 
plastic elastic member. In this case, the first elastic 
member F1 can be cut with scissors, a blade, or the 
like in the same way as in the second elastic mem- 30 
ber F2. Furthermore, the first and second elastic 
members F1 and F2 may be cut with the same scis- 
sors, blade, or the like. In the steps until here in Em- 
bodiment 2, the other configuration is the same as 
that of Embodiment 1 . Like parts are denoted with 35 
like reference numerals, and the detailed descrip^ 
tion and drawings are omitted here. 

After being interposed and fixed between the 
first and second webs W1 and W2, the first and sec- 
ond elastic members F1 and F2 are cut to be ar- 40 
ranged as shown in FIG. 7. 

In some disposable wearing articles, an elastic 
member for a leg gathering is placed on a crotch 
portion. Therefore, such a portion contracts to 
cause an unsatisfactory feeling during wearing. In 45 
- order to avoid this, the elastic member on the crotch 
portion is cut so as to shrink, whereby the elastic 
member on the crotch portion can be made short to 
some degree. However, it is impossible to com- 
pletely eliminate the elastic member on the crotch so 
portion, so that an unsatisfactory feeling may still 
remain. 

In contrast, when the second elastic member 
F2 for a leg gathering is placed as shown in FIGS. 
10A, 10C, and 10E, the second elastic member F2 55 
can be eliminated from the crotch portion G. FIGS. 
10A, 10C, and 10E show the second elastic mem- 
ber F2 interposed between the first web W1 and the 



second web W2 on adjacent pads 9, wherein a part 
of the web W2 is interposed between the adjacent 
pads 9. 

For example, as shown in FIGS. 10A and 10c, 
a folded portion Wb is formed on the crotch portion 
G of the first web W1 , and the second elastic mem- 
ber F2 is placed on non-folded portions Wc. There- 
after, the second elastic member F2 striding across 
the adjacent pads 9 is cut. As a result, the second 
elastic member F2 is not placed on the crotch por- 
tion G, as shown in FIGS. 10B and 10D. 

Furthermore, as shown in FIG. 10e, when a 
non-coated portion Df with no adhesive applied 
thereto is provided in the non-folded portion Wc ad- 
jacent to the vicinity of the folded portion Wb, after 
the second elastic member F2 is cut, a portion of 
the second elastic member F2 that is not sufficiently 
attached to the non-folded portion Wc shrinks (FIG. 
1 0F). Full-circle pants may be produced by such ad- 
justment of an adhesive. Some adhesive may be 
applied to the non-coated portion Df. In this case, 
the second elastic member F2 shrinks slowly with- 
out being fixed to the non-folded portion Wc, and 
finally, the second elastic member F2 can be elimi- 
nated from the crotch portion G. ./ r . 

The adhesive only needs to be applied to a por- v 
tion where the second elastic member F2 is placed.^ 
As a coating method, an adhesive may be applied^ 
in an annular shape to at least one of the first and** 
second webs W1 and W2 with a coater or the like;^ 
Furthermore, guns with a plurality of valves are ■ 
placed in a direction across the first web W1 so that . 
opening/closing of the valve may be controlled by 
the flow speed of at least one of the first web W1^ 
and the second web W2 and the coating shape. In - 
the case of using such guns, an adhesive can be; 
applied in arbitrary regions partitioned in a matrix.; £ 

(2) Attachment state of an absorber: 

An absorber C is arranged and attached to the 
webs W1 and W2 in the above-mentioned arrange- 
ment state of the elastic members by a turn appa- 
ratus 30. Thereafter, a third elastic member F3 for 
a waist gathering is placed to form an attachment 
state of an absorber as shown in FIG. 8. 

The turn apparatus 30 is provided with a plural- 
ity of suction pads 30p around a drum (not shown) . 
The suction pads 30p are rotated in an arrow direc- 
tion while changing the posture of the absorber C 
by 90° by turning. As the turn apparatus 30, for ex- 
ample, an apparatus as disclosed by International 
Publication No. WO 01/44086 or U.S. Patent Appli- 
cation No. US 2002/0103468 may be used. 

(3) Both-edge folded state: 

Thereafter, the webs W1 and W2 with the ab- 
sorber attached thereto have their folding portions 
E on both edges folded inward at a position of two- 
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dot dash lines L2 shown In FIG. 8 by a folding ap- 
paratus 31. After both edges of the webs W1 and 
W2 are folded, a leg hole Lh is cut out with a leg 
hole cutter 32 {FIG. 6), whereby a both-edge folded 
state shown in FIG. 9A is formed. The leg hole cut- 
ter 32 may be placed upstream from the turn appa- 
ratus 30. In such a configuration, it also becomes 
possible to produce a disposable wearing article in 
which a part of the absorber C extends out to the 
leg hole Lh portion. 

(4) Two -folded state: 

After folding, the webs W1 and W2 are folded 
into two at a folding line B by a two-folding appara- 
tus 33, whereby the webs W1 and W2 are folded 
into two as shown in FIG. 9B. As the two-folding 
apparatus 33, for example, an apparatus described 
in U.S. Patent No. 3,828,367, U.S. Patent No. 
5,711,832, or U.S. Patent Application No. 
1 0/147,644 may be used. 

Thereafter, the webs W1 and W2 folded into 
two have both edges L sealed (e.g., heat-sealed or 
sonic-sealed), as shown in FIG. 9B. Thereafter, a 
cutting portion D represented by a two-dot dash line 
is cut to form an individual disposable wearing arti- 
cle, e.g., pants P. 

The present apparatus may form pants P from 
the webs W1 and W2 (hereinafter, referred to as a 
"stacked web W") folded into two, using a deceler- 
ating drum 34, a main drum 37, a seal roller 35, and 
a cutter roller 36. 

Decelerating drum 34: 

[0052] As described above, although the web W has 
an elastic member, the web W is moved in a stretched 
state so that placement of an absorber at a predeter- 
mined position, formation of a leg hole, and other 
processing can be performed easily. However, in order 
to seal the web W and cut a seal portion, the position of 
the edge L only needs to be determined. This is because 
the state of the other portions of the web W does not 
influence a sealing step and a cutting step. Furthermore, 
in the sealing step, it is preferable that a flow speed of 
the web W is lower so as to obtain a sufficient time for 
melting a part of the web W and the like. The deceler- 
ating drum can decrease the flow speed of the web W 
so as to obtain a sufficient time for melting the part of 
the web W and the like. As the decelerating drum 34, 
an apparatus described in JP 63-317576 A, Internation- 
al Publication No. WO 01/44086, or U.S. Patent Appli- 
cation No. 2002/0103468 may be used. 
[0053] The decelerating drum 34 is provided with a 
plurality of pads 34p rotating in a transport direction of 
the stacked web W around a drum (not shown) . The 
decelerating drum 34 receives at least an edge L at a 
receiving position RP from the two-folding apparatus 33 
placed upstream therefrom, and holds it. The other por- 



tions of the web W are positioned between adjacent 
pads 34p. The edge L is transported to a releasing po- 
sition SP, and thereafter, the edge L is supplied to the 
main drum 37 placed downstream therefrom at the re- 
5 leasing position SP. While the pad 34p moves from the 
receiving position RP to the releasing position SP, the 
interval between the adjacent pads 34p is changed to 
be narrow. 

[0054] The pad 34p is capable of receiving the edge 
10 L in a stretched state at the receiving position RP, and 
keeping holding the edge L shown in FIG. 9B. For ex- 
ample, the edge L may be held by sucking the edge L, 
pressing the edge L with a hook, or fixing the edge L 
with a pin placed at the pad 34p. On the other hand, the 
interval between the adjacent pads 34p, which has been 
increased at the receiving position RP, is decreased be- 
fore the releasing position SP, and a shrinking portion 
S excluding the edge L shrinks in a transport direction 
X. In order to allow the edge L to be exactly held, the 
shrinking force of the elastic member positioned at the 
edge L may be weakened by an embossing roller 38. 
For example, the embossing roller 38 can cut the elastic 
member to a predetermined length or change the elastic 
configuration of the elastic member by using at least one 
of heat and pressure. As the embossing roller 38, for 
example, an apparatus described in U.S. Patent Appli- 
cation No. 2002/01 03468 may be used. The embossing 
roller 38 is placed in a region from the rotation apparatus 
1 to the two-folding apparatus 33. 

Main drum 37: 

[0055] The main drum 37 receives the web W in a 
mixed state where the stretched edge L and the shrink- 
ing portion S that has shrunk are present alternately 
from the decelerating drum 34. The main drum 37 trans- 
ports the web W in such a mixed state. In order to keep 
the mixed state, the main drum 37 may be provided with, 
for example, a plurality of suction holes to suck air 
through the suction holes so as to suck the web W. 

Seal roller 35: 

[0056] The seal roller 35 can conduct heat-sealing by 
heating and pressing the edge L (FIG. 9B) of the web 
W. More specifically, the web W is pressed by being in- 
terposed between the seal roller 35 and the main drum 
37, and heated by the seal roller 35. The seal roller 35 
may be provided with, for example, a heater so as to 
heat-seal the edge L. Furthermore, the seal roller 35 
may have a horn to conduct sonic-sealing. The web W 
subjected to the above-mentioned heat-sealing is cut to 
individual pants P by a cutter roller 36 placed down- 
stream therefrom. 

Formation operation of pants P: 

[0057] Next, an operation of forming pants P from the 
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stacked web W will be described. The decelerating drum 
34 continuously receives the web W onto each pad 34p 
under the condition that the web W is stretched in a flow 
direction. Herein, the pad 34p holds the edge L (FIG. 
9B) of the web W in a stretched state. 
[0058] After receiving the web W, the pad 34p having 
received the web W has its circumferential velocity de- 
creased, whereby the interval between the adjacent 
pads 34p becomes narrow. Therefore, a portion S other « 
than the edge L of the web W shown in- FIG. 9B shrinks 
in a transport direction X to form the shrinking portion S. 
On the other hand, the edge L is held in, a stretched 
state. 

[0059] Thereafter, the main drum 37 receives the web 
W from the decelerating drum 34. At this time, the main 
drum 37 receives the web W in a mixed state where the 
edge L in a stretched state and the shrinking portion S 
that has shrunk are present alternately. The main drum 
37 transports the web W in a downstream direction while 
keeping .the mixed state. During transportation by the 
main drum 37, the seal roller 35 presses and heats the 
edge L of the web W on the main drum 37. Herein, a 
part of the web W shrinks, so that the transport velocity 
of the web becomes low. Sealing can be conducted ex- 
actly, as the transport velocity of the web W is low. 
[0060] Thereafter, the web W is cut to individual piec- 
es with a cutter roller 36 to form pants P. 
[0061] As described above, according to the present 
invention, after being interposed and fixed between a 
first web and a second web, an elastic member is cut. 
Therefore, the stretched elastic member hardly shrinks 
on the second web, whereby an expected gathering is 
obtained. 

[0062] Furthermore, according to the present inven- 
tion, the elastic member is cut between adjacent first 
webs. Therefore, the second web and an absorber do 
not become stiff between the first webs. 
[0063] Furthermore, a plurality of first webs are placed 
on a second web under the condition where they are 
away from, each other. Therefore, the first web is not 
stacked on a portion where a gathering of the elastic 
member is not formed, so that such a portion becomes 
thin and allows air to pass therethrough. As a result, a 
user wearing such an article is not likely to feel stuffy. 
[0064] Furthermore, the elastic member is cut be- 
tween the first webs and at a loose portion of the second 
web. Therefore, only the elastic member can be cut with- 
out damaging the web. 

[0065] If a pad that makes the second web loose is 
allowed to transport the second web at a substantially 
constant velocity during a predetermined period from a 
time when the pad starts receiving the first web to a time 
when the pad finishes receiving it; the first web can be 
transferred to a predetermined position of the second 
web exactly. 

[0066] Furthermore, if the elastic member is cut under 
the condition that the tension stress of the elastic mem- 
ber is increased, the elastic member can be cut easily 



with infrared rays or the like. 

[0067] Furthermore, while the web is transported un- 
der the condition that an edge (where the web is 
stretched) and a shrinking portion (where the web 
5 shrinks) are present alternately in a transport direction, 
a heating time for heating the edge becomes long. 
Therefore, the transport velocity of the web can be in- 
creased without impairing the exactness of heat-seal- 
■ ing. 

10 [0068] Various other modifications will be apparent to 
and can be readily made by those skilled in the art with- 
out departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the 
claims appended hereto be limited to the description as 

15 set forth herein, but rather that the claims be broadly 
construed. 
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Claims 

1 . A method for producing a wearing article, compris- 
ing the steps of: 

supplying an elastic member (F, F1 , F2); . . 
stretching the elastic member (F, F1 , F2); 
placing the stretched elastic member (F, F1 , F2)- 
so that the elastic member (F, F1 , F2) spreads-;, 
across a plurality of first webs (W1) divided in:.; 
a tra nspo rt d i rectio n ; \ ■ , 

making a part of a second web (W2) loose inC 
the transport direction while transporting the 
second web (W2), thereby forming a loose por-v 
tion (Wa, Wb); 

placing the first webs (W1 ), on which the elastic > 
member (F, F1, F2) is disposed, on non-loose 
portions (Wc) before and after the loose portion £ 
(Wa, Wb) of the second web (W2); and 
cutting the elastic member (F, F1 , F2) between: s 
adjacent first webs (W1) of the plurality of first 
webs(W1). 

2. The method for producing a wearing article accord- 
ing to claim 1, wherein, in the step of forming the 
loose portion (Wa, Wb), the second web (W2) is 
transported at a substantially constant velocity dur- 
ing a predetermined period by a first pad (9) among 
a plurality of pads (9) disposed away from each oth- 
er and having varying movement velocities, and an 
interval between the first pad (9) and a preceding 
pad (9) adjacent to the first pad (9) is decreased to 
generate the loose portion (Wa, Wb). 

3. The method for producing a wearing article accord- 
ing to claim 1 , wherein the step of placing the first 
webs (W1 ) further comprises the step of, while pads 
(9) corresponding to non-loose portions (Wc) of the 
second web (W2) among the plurality of pads (9) 
disposed away from each other and having varying 



9 



17 



EP1 393 701 A2 



18 



4. 



8. 



movement velocities are rotated at a substantially 
constant velocity during a predetermined period, 
placing the first webs (W1) on the second webs on 
the pads (9) rotated at the constant velocity; and 
increasing an interval between the first webs (W1 ) 5 
placed on the non-ioose portions (Wc) by allowing 
an interval between the plurality of pads (9) after 
placement of the first webs ( W1 ). 

The method for producing a wearing article accord- 10 
ing to any one of claims 1 to 3, further comprising 
the step of placing an absorber (c) on a region be- 
tween the adjacent first webs (W1) with the elastic 
member (F, F1, F2) cut therebetween. 

The method for producing a wearing article accord- 
ing to any one of claims 1 to 4, wherein a material 
containing, as the elastic member (F, F1, F2), 
thread rubber, flat rubber, mesh-shaped rubber, a 
film, or a thermoplastic elastic member (R F1 , F2). 20 



The method for producing a wearing article accord- 
ing to any one or claims 1 to 5, wherein the elastic 
member (F, F1 , F2) between the adjacent first webs 
(W1) is cut with scissors. 
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The method for producing a wearing article accord- 
ing to any one of claims 1 to 5, wherein the elastic 
member (F, F1 , F2) is cut by adding at least heat to 
the elastic member (F, F1, F2) between the adjacent 25 
first webs (W1). 



7. The method for producing a wearing article accord- 
ing to claim 6, wherein the elastic member (F, F1 , 
F2) is cut in a state where stress of the elastic mem- 
ber (F, F1 , F2) is increased by allowing the adjacent 
first webs (W1) to be away from each other during 
transportation. 



30 



35 



position upstream from the predetermined position, 
and after receiving, an interval between the adja- 
cent pads (9) is decreased while the pads (9) are 
rotated to the predetermined position, whereby a 
loose portion is formed in the second web (W2), 

the first webs (W1) are placed to be stacked 
on a surface of the second web (W2) on a basis of 
the pads (9) at the predetermined position, 
an interval between the adjacent pads (9) is in- 
creased while the respective pads (9) of the rotation 
apparatus (1) are rotated from the predetermined 
position to a releasing position downstream from 
the predetermined position, and 

the cutter (4) cuts the elastic member (R F1 . 
F2) in the loose portion (Wa, Wb) while the pads (9) 
are rotated from the predetermined position to the 
releasing position 

10. A method of producing an article, comprising the 
steps of: 

preparing a member (W1 , W2) having an elas- 
tic member (F, F1 , F2), 

shrinking at least one part of the elastic member 
(F, F1 , F2), and 

sealing the member (W1 , W2) after shrinking. 

1 1 . An apparatus comprising: 

means for preparing a member (W1 , W2) hav- 
ing an elastic member (F, F1 , F2), 
means (34) for shrinking at least one part of the 
elastic member (R F1 , F2), and 
means (35, 37) for sealing the member (Wi 
W2). 



9. An apparatus for producing a wearing article, com- 40 
prising: 



a roller (1 2) for supplying a plurality of first webs 
(W1 ) divided in a transport direction at a prede- 
termined position in a state where an elastic 45 
member (F, F1 , F2) is placed so as to spread 
across the first webs (W1); 
a rotation apparatus (1) including a plurality of 
pads (9) which are rotated to continuously 
transport a second web (W2) and approach the 50 
roller (12) at the predetermined position; and 
a cutter (4) for cutting the elastic member (F 
F1.F2), 

wherein the respective pads (9) of the rotation 55 
apparatus (1) have varying circumferential veloci- 
ties, the respective pads (9) of the rotation appara- 
tus (1) receive the second web (W2) at a receiving 



10 



EP 1 393 701 A2 




11 



EP 1 393 701 A2 




12 



EP 1 393 701 A2 




13 



EP 1 393 701 A2 



FIG. 4A 



4- 



W1 _ W1 

' r J 



W2 



(Wb) 

FIG. 4B 



CP m J (WbT 



W1 



W1 



CP 



CP T W 2(Wb) N1 C p 



41- 



N1 



7" 



l.j: 
i — - 



/* 



N2-- 



W2 



(Wb) 



14 



EP 1 393 701 A2 




EP 1 393 701 A2 




16 



EP 1 393 701 A2 



FIG. 7 ■ •• 

..... (I) Arrangement: state of elastic members 
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FIG. 8 

(2)i -Attachment state of an absorbss; 
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FIG.9A 

(g) Both-enci folded state 
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